Temporal alterations in peripheral vascular responsiveness during both the development and recovery from pacing-induced heart failure.
The responsiveness of both the in vitro dorsal pedal artery and in vitro saphenous vein to alpha-adrenergic agents and prostaglandin F2 alpha was evaluated at baseline (prior to the onset of rapid ventricular pacing), at 1 week of pacing (mild heart failure), and 4 weeks after pacing when there was recovery from congestive heart failure. Eleven dogs were paced at 250 beats/min for 1 week and 7 dogs were paced for 3 weeks at 250 beats/min and allowed to recover from pacing for a further 4 weeks. At 1 and 4 weeks of recovery, compared to control, the maximal responsiveness of the dorsal pedal artery to norepinephrine was increased from 5.7 +/- 0.9 to 12.9 +/- 3.3 and 18.6 +/- 1.0 g/mm2, respectively. A similar finding was observed in the saphenous vein. The response of the artery to the selective alpha 1-agonist, phenylephrine, was also enhanced at 1 week. Moreover, the response of the artery and vein to phenylephrine was enhanced further at 4 weeks of recovery. In contrast, the response to the selective alpha 2-agonist, BHT 920, remained unaltered at these time points compared to control. Oxymetazoline, an agent used to differentiate between alpha 1-subdivisions, produced a significantly higher maximal response at 4 weeks of recovery (18.4 +/- 1.6 g/mm2 for the artery and 27.7 +/- 2.6 g/mm2 for the vein) compared to control (8.2 +/- 0.5 g/mm2 for the artery and 10.3 +/- 0.8 g/mm2 for the vein). The artery also displayed lower EC50 values for norepinephrine and phenylephrine at 1 week (0.7 and 2.2 microM, respectively) and 4 weeks of recovery (0.9 and 3.1 microM, respectively) compared to control (6.0 and 9.0 microM, respectively). In contrast, the only significant decreases in EC50's in the vein were the norepinephrine and oxymetazoline at 1 week of pacing (0.2 and 0.06 microM, respectively) compared to control (1.5 and 0.09 microM, respectively). The maximal tension developed to PGF2 alpha was enhanced after 1 week of pacing in both vessels and persisted 4 weeks following the cessation of pacing. Compared with control, EC50 values for PGF2 alpha were decreased at 1 and 4 weeks of recovery. We conclude that differences exist in peripheral vascular reactivity to both alpha 1-adrenoceptor agents and PGF2 alpha at 1 week of pacing and 4 weeks of recovery from pacing. Furthermore, the subtle reactivity differences between the artery and vein reflect different populations of alpha 1-adrenoceptors possibly associated with different signal transduction processes.